We used ultraviolet (UV) radiation to induce mutation in three locally isolated strains of Escherichia coli.
Penicillin G acylase expression in E. coli are also available on mutagenesis in bacterial strains by UV radiation and/or N-methyl-N´-nitro-N-nitrosoguanidine (MNNG) for achieving the same objective (12, 16) . Successive treatment with UV, gamma-irradiation and ethylmethane sulfonate has been used to obtain a Beijerinckia indica mutant producing 168% more penicillin V acylase (4) . Site-directed mutagenesis is also conducted to investigate which residues and interactions influence the performance of PGA in the formation of β-lactam antibiotics (1, 3, 19) . However, none of these studies reported the UV induced mutants with completely lacking or reduced expression of β-lactamase. We previously reported that the treatment of E. coli cells with acridine orange (AO) could result in mutants with enhanced production of PGA and inactivation of β-lactamase (6). In the current study, we designed experiments to induce mutations through UV irradiation in different E. coli strains for enhancing their ability to produce PGA and to reduce and/or eliminate β-lactamase.
As a pre-requisite, we standardized appropriate (i) culture conditions, (ii) exposure time and (iii) distance from UV lamp to the cells to be exposed. Our objective was to assess the potential of UV radiation to induce mutations for enhancing PGA production and to reduce/eliminate the activity of β-lactamase.
MATERIALS AND METHODS

Bacterial cultures and serial dilutions
Three wild-type E. coli strains BDCS-N-S21, BDCS-N-W50 and BDCS-N-FMu10 (5) were used in this study. These strains were grown in Luria Bertani (LB) broth at 37 o C with shaking at 150 rpm. Fresh overnight grown cultures (40 ml) with a cell density of about 2 x 10 8 cells ml -1 (OD 600 = 0.4)
were chilled on ice for 5 to 10 min and were divided into 8 tubes each containing 5 ml of culture. Culture from each tube was harvested by centrifugation for 5 min at 5000 to 6000 x g.
Pellets were re-suspended in an equal volume of 0.1 M MgSO 4 and were placed on ice for 5 to 10 min. For each exposure time, cell suspension was spread evenly on a sterilized petri plate. utilized for this purpose (18) . The dilution giving the most suitable growth was selected.
Irradiation of cultures and induction of mutations
Growth and survival curves
The irradiated and un-irradiated (control) cells taken from different dilutions, distance and exposure time were spread immediately on respective agar plates for determination of surviving fractions. After overnight incubation at 37°C, the viable colonies were recorded and survival curves (semi-log)
were constructed by plotting the log of the surviving fraction against the time of exposure. All these conditions were standardized using one bacterial strain BDCS-N-FMu10. These optimized conditions were used for analyzing mutations in three strains.
Screening of mutants for β β β β-lactamase and PGA expression
The irradiated samples (0.25 ml) were inoculated in 5 ml of LB medium and incubated overnight at 37°C with aeration. No. of mutants Penicillin G acylase expression in E. coli 
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